An automated technic is described for the direct assessmentof l131-triiodothyronine binding by serum. The adsorbantsusedin the manual technics are replaced by dialysis.
(I'31-T3) is incubated with serum, some of it is bound to specific thyroid-hormone-binding proteins and some remains free in solution.
The free 1'31-T3 can be measured indirectly 1)y adsorptioii onto red blood cells or resin; such measurement forms the basis of the thyroid function tests described by Hamolsky et at.
(1) amid Mitchell ci al. (2) .
As currently performed, such technics are time-consuming and require meticulous attention to detail if reproducible amid meaningful results are to be obtained.
Therefore an automatic analytical procedure seemed desirable. Accordingly a sequential sampling technic has been developed which assesses the free P3-T3 directly by dialysis in a system based on the AutoAnalyzer * and continuous-flow scintillation counting. As far as we are aware, no such previous application has been described.
Method and Materials

Procedure
The automated system is shown schematically in Fig. 1 
Sampling System
A sampler 2 module is employed. The programming disc is cut to give a sample/wash ratio of 5/1 miii. Two blank cups containing only buffer are interposed between each serum sample, effectively delivering an over-all sample/wash ratio of 5/13 mm. The sampling rate thus obtaine(l is just over 3/hr. The volume of serum taken is 0.5 ml.
Counting System
The scintillation coil consists of 19 turns of 0. (Fig. 2, Curve C) .
With the tube sizes shown in Fig. 1 , the measured quantity of ultrafiltrate was 0.1-0.2 ml./min. at a measured pressure gradient of 5 psi across the membrane.
Buffer pH and Recipient Stream Count Rate
Buffer pH had a significant effect on the quantity of radioactivity recorded from the coil (Fig. 3) 4-, 0- 0.04 jtC. 1'31T:i/flhl. of diluent buffer to obtaill a count rate of 900/sec., i.e., 90% full-scale deflection of the recorder with the ratemeter set at the 0-to 1'OOO-c.p.s. range. Figure 4 shows the effect of varying the concentration of serum in the streani of I131-T diluted with p11-6.33 buffer. The sampler program has a 6-mm. cycle; it was therefore convenient to interpose 2 blanks between each sample and so obtain an effective sample/wash ratio of 5/13 mm. Subsequently, when multiple serums were run, this sample/wash ratio was adopted.
Addition of Serum
Buffer pH and Serum Discriminations
The reference pool of serum used throughout this study was obtained from clinically euthyroid members of the laboratory staff. Serum pools were also established from hyper-and hypothyroid patients. Duplicate samples from the 3 pools were rumi successively, at a final dilution of 0.02 ml./ml. diluent (Fig. 5) (Fig. 6) . At pH 7.98 there was no discrimination.
In order to minimize the effect of any fluctuation in buffer pH, and to obtain the maximum count rate in the recipient stream, (see Fig. 3 ), the pH-6.33 buffer was selected for use in the definitive system deScril)ed. in the upper range in serums taken from hyperthyroid patients; serums from hypothyroid or pregnant patients give values in the lower range.
Varying Incubation
Reproducibility
The ratio B1)/A was measured in aliquots of the reference pool on 9 different days. The over-all range was ± 2.5% of the mean. The percentage 1131-T3 serum uptake was measured on 3 separate days for each of 5 test samples.
The greatest variation in any group of 3 results was ±1.5% of the mean. it has yet to be shown whether in this case it is always necessary to reach constant count rates while sampling and washing. 
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